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Abstract: Evening primrose (Oenothera spp.) has in recent years become a recognized oilseed 
crop. The seed oil contains at maturity approximately 7-10% gamma-linolenic acids (GLA), an 
essential fatty acid proven value as a nutrient and pharmaceutical for humans (Horrobin, 1990). 
World sales of the oil therefore demand for seed have multiplied approximately 10 to 15 fold 
during the last 15 years and current world production of seed is estimated at 3,000-5,000 tonnes per 
year (Simpson & Fieldsend, 1993). 
 Young roots can be eaten like a vegetable (with a peppery flavour), or the shoots can be 
eaten as a salad. The whole plant was used to prepare an infusion with astringent and sedative 
properties. It was considered to be effective in healing asthmatic coughs, gastro-intestinal 
disorders, and whooping cough and as a sedative pain-killer. Poultices containing O. biennis were 
at one time used to ease bruises and speed wound healing. One of the common names for 
Oenothera, “Kings cureall”, reflects the wide range of healing powers ascribed to this plant, 
although it should be noted that its efficacy for these purposes has not been demonstrated in clinical 
trials. 
 
Introduction  
 Although Oenothera is a genetically very diverse genus containing species, 
which range from rock garden size upwards, the choice of the most suitable group 
of species for oilseed production was easily made.   
 Evening primrose, a member of the family Onagraceae and unrelated to the 
common primrose (Primula vulgaris), originated in Mexico and Central America. 
With the end of ice age, the primitive evening primrose followed the retreating 
glaciers, and colonized much of the continent. 
 The first species of Oenothera to arrive in Europe, common evening 
primrose (O. biennis) reached Padua from Virginia in 1619 and was described by 
the English botanist John Goodyer in 1621. Now naturalized in several parts of 
Britain, it is a prolific seeder and was described as "a trouble-weed" as long ago as 
the eighteenth century. O. biennis and other species of the taxonomic subsection 
Euoenothera, such as O.  erythrosepala were clearly best suited for agricultural use, 
their high seed yield being combined with an erect plant habit and high seed oil and 
GLA contents. 
 In recent times, evening primrose even gained some popularity as a garden 
flower and, initially, varieties, already available through the seed trade, were the 
first to be adopted for oilseed production. It soon emerged, however, that they were 
unsuited to modern agriculture and that improved plant types were required. 
Thankfully, a large genepool was available to plant breeders from within developed 
countries. From this genepool, varieties with closed pods, lower seed dormancy, 
higher yielding ability and improved seed oil contents have been developed. 
 In the first year, a rosette of leaves is formed; commonly 7-20 cm in 
diameter, above a substantial tap root, and the plant will over winter in this form. 
The leaves, which are normally dark green, may turn red if exposed to stress, in 
particular to cold temperatures. Bolting occurs the following spring; in some type’s 
vernalisation (exposure to cold temperatures) and/or increasing day length is 
required to trigger the change to reproductive growth. 
 The plant produces a robust, erect stem l m (or more) in height (Figure 1), 
which may be simple or branched. Flowering may begin in late June or early July 
and continue for about eight weeks with 2-5 primrose yellow flowers opening each 
evening (hence 'evening primrose') in a leafy spike inflorescence. Each flower 
(Figure 1) develops into a capsule (pod) containing about 200-350 seeds (Figure 2) 
and while the lowest capsules on the stem are ripe, open flowers and buds may be 
present at the stem apex. By late September, few flowers remain, most leaves have 
fallen and the capsules have split to facilitate seed dispersal. The brown, angular 
seeds are less than l mm long and resemble coffee grounds. A detailed description 
and code of evening primrose development has been compiled by Simpson (1994). 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 Although, sowing evening primrose crops in August and harvesting in 
September of the following year can insert the crop inserted into one year of the 
arable rotation, the long life cycle may restrict the grower's choice of proceeding 
and/or following crops. In genotypes where vernalisation and/or increasing day 
length is not required to trigger the change to reproductive growth, evening 
primrose seedlings from a mid-April sowing will emerge in mid-May and 
commence bolting at the end of June. Flowering occurs throughout August and the 
plants, which rarely exceed 1.0 m in height, mature during October. 
 The plant breeding could be expected to improve the reliability and 
economic viability of evening primrose and, as a relatively short-lived, seed 
propagated, primarily self-pollinated species, evening primrose should be amenable 
to genetic improvement using the pedigree method of plant breeding. However, 
Oenothera has a unique genetic system. 
Figure 1. Oenothera plant 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 Scientific interest in the genetics of evening primrose was kindled as long 
ago as 1900 when Hugo de Vries, Professor of Botany at the University of 
Amsterdam, realised that Oenothera hybrids do not obey the normal Mendelian 
rules of genetics. From his observations he developed his Mutation Theory of 
Evolution. In essence, this proposed that evolution progressed in a series of distinct, 
visible steps rather than in the virtually imperceptible way envisaged by Darwin. 
But his conclusions were wrong; his observations stimulated a surge of 
experimental work on evening primrose that has continued to this day. It has 
become evident that during the course of evolution, several Oenothera species, at 
least, have evolved a genetic system unique with respect to three features: 
chromosome rings, ordered chromosome movement and lethal genes. 
  During the formation of egg and pollen cells (meiosis) the chromosomes do 
not pair up, as they do in other species, but form rings. This virtually 
prevents exchange of genetic material -the genetic content of the 
chromosomes is fixed. 
 When the ring of chromosomes breaks during cell division, the chromosomes 
move in an ordered pattern so that one of the daughter cells receives only 
maternal chromosomes and the other receives only paternal chromosomes. 
No cells receive a mixture. 
 Evening primrose has developed two types of lethal genes. The first type 
kills any pollen that contain the maternal set of chromosomes, and any   egg   
cells, which   contain   the   paternal chromosomes. In plants with the second 
type, both types of pollen and eggs are produced but after fertilization the 
lethal genes kill all the embryos with two sets of chromosomes of the same 
type. 
 Consequently, the progeny of self-pollination will be identical to the parent, 
whilst the progeny of a cross will show features of both parents, but will be uniform 
and will not show segregation in later generations. Because segregation in the 
generations following the initial cross can be severely limited it has been necessary 
to modify the pedigree breeding method for use with evening primrose accordingly, 
with a much larger number of initial crosses being made each year and much 
Figure 2. Oenothera capsule and seeds 
smaller F2 populations than would be the case with crops with conventional 
Mendelian genetics. 
 Probably   the   largest   and   longest   established evening primrose breeding 
programme is based at Writtle College, Chelmsford, UK. The programme 
commenced in the mid-1970s with the screening of over 2000 different accessions 
of evening primrose, the most promising of which were then used in the 
hybridization programme. An early success was the identification of closed podded 
types, which retain their seed at maturity, thereby giving the grower much greater 
flexibility in harvest date. More recently, cultivars with lower seed dormancy, 
higher yielding ability and improved seed oil contents and quality have been 
produced. Cultivars with no apparent vernalisation requirement have proved 
suitable for spring drilling. A number of Writtle-bred cultivars have entered large-
scale commercial production and have been awarded Plant Breeder's Rights in 
several countries. 
 It should be noted that taxonomists disagree strongly on the treatment of the 
genus Oenothera (e.g. see Dietrich, 1991). Furthermore, crosses between many 
Oenothera 'species' result in fertile progeny. For these reasons, agricultural evening 
primroses are normally described simply as Oenothera spp. 
 Evening primrose is grown as an arable, combinable crop and its production 
requires little or no specialist machinery. Prior to combining, the crop can either be 
swathed or desiccated. The need for costly capital investment is therefore avoided. 
 Winter evening primrose, being such a long-season crop (14 months), for 
over half of which (the rosette phase, August to April) is distinctly non-competitive, 
will always require high standards of crop management. This is particularly true 
with respect to weed control, where the use of herbicides is the only viable option. 
The other major problem associated with the winter crop is the disease Septoria 
oenotherae, which can cause substantial crop mortality during the winter (Simpson 
et ah, 1995).  The risk of crop loss has been substantially reduced by the use of 
disease-free seed for sowing together with application of fungicides, several of 
which have been shown to provide effective disease control in trials at Writtle 
College. 
 Spring crops avoid the problems associated with over wintering and a long 
growing season. Growing evening primrose as an annual is now a viable option 
following the development of methods of ensuring reliable crop establishment in the 
colder spring seedbeds, reliable bolting (even in the absence of vernalisation) and 
earlier harvesting. 
 The main dietary essential fatty acid is linoleic acid (LA), a polyunsaturated 
fatty acid well known as a constituent of sunflower oil. To be fully utilized by the 
body, LA must be converted into GLA, a reaction catalyzed by the enzyme delta-6-
desaturase (D6D). This conversion can be very slow in individuals suffering from a 
number of common diseases, and may also be blocked by factors such as ageing, 
high cholesterol levels, stress, high alcohol intake and diabetes. By administering 
GLA, in the form of evening primrose oil, substantial clinical improvements can be 
produced in patients suffering from diseases such as atopic eczema or breast pain.  
 Like most plant oils, evening primrose oil is comprised of triacylgycerols, 
molecules containing three fatty acids attached to a 3-carbon backbone. Although 
there are other sources of GLA, that in evening primrose oil appears to be the most 
biologically active (Horrobin, 1994).  
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